Objective: Disparities in mental health care exist between regional and demographic groups. While screening is recommended as part of a correctional mental health strategy, little work has been done to explore whether it can narrow regional and demographic disparities in access to care. We compared treatment access rates by sex, race, age, and region in relation to screening results.
pas de traitement dans les régions de l'Atlantique, du Québec, et du Pacifique. Les différences entre détenus de différents groupe d'âge étaent minimes. Conclusions : Les résultats suggèrent des lacunes potentielles des ressources et/ou des différences de rendement du dépistage pour détecter les besoins de santé mentale dans les groupes démographiques et régionaux. Le dépistage n'a pas réduit les différences entre les groupes mais peut les avoir élargies.
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1,2 While many inmates with mental illness were treated in the community, [3] [4] [5] [6] [7] between 50% and 75% are untreated during incarceration. [8] [9] [10] Groups who have lower rates of accessing community services such as males, ethnic/racial minorities, and younger individuals are overrepresented in prisons. Interprovincial differences in access to community services also exist in Canada. In 2002, 9% to 10% of survey respondents reported past-year treatment in most provinces (territories were excluded), although rates were approximately 7% in Newfoundland and Prince Edward Island and roughly 11% in Nova Scotia, Manitoba, and British Columbia. 11 Age-standardized mental health hospital discharge rates in 2014 were approximately 600 per 100,000 population in Ontario, Québec, and Prairie provinces and 700 to 800 per 100,000 in British Columbia and Atlantic provinces. 12 There has been little investigation into whether preexisting disparities continue within prisons 13, 14 or of the performance of screening tools for subgroups. 15 The small body of work in this area reports less treatment among Indigenous 16, 17 and minority racial or ethnic groups, [18] [19] [20] men, 9, 20, 21 and younger offenders. 20 Common screening tools may also perform worse for racial or ethnic minorities and women. 15, 22, 23 Screening presumes that needs are unrecognized by the individual and/or the health system. However, attitudinal barriers (e.g., preference to self-manage, perceived ineffectiveness of services, or lack of perceived need) are the most common reason that people do not seek services. [24] [25] [26] Structural barriers (e.g., availability, cost, and knowledge of services) are generally less common, although they are more common in the United States compared with countries with public health systems such as Canada and the Netherlands, 27 Atlantic Canada and the territories 26 compared with the rest of Canada, and among those who are younger or of minority race. 24 Screening is more likely to address structural as opposed to attitudinal barriers, as attitudinal barriers may lead to underreporting symptoms and/or refusing treatment. While most research on barriers has been conducted in the community, inmates report similar barriers other than cost. 17, 19, 28, 29 However, barriers may vary at different points in incarceration. For example, newly admitted inmates at intake units (as opposed to regular prison wings) reported higher rates of preferring to care for themselves, unawareness of how to access services, and worries about how other inmates and staff would perceive them. 29 Our prior work 30 found that screening in Canadian prisons performs at sensitivity (75%) and specificity (71%) that are comparable to the best-studied tools for use with prisoners. 15, 31 However, while 79% of inmates with mental illness had contact with a mental health professional, only 46% received sustained treatment, 32 a figure that is comparable to access rates internationally. [8] [9] [10] This may be caused in part by lower sensitivity of screening among those who did not self-report receiving treatment immediately prior to their incarceration and for racial minorities 30 ; sex, age, and regional differences were not considered. Barriers to care discussed previously may also explain why roughly one-third of those with clinical contact did not remain in treatment.
To address some of these unanswered questions about screening within Canadian prisons, we examined demographic and regional differences in mental health treatment access prior to and following mental health screening.
Methods Sample
We conducted a retrospective cohort study of all 7965 admissions to the Canadian prison system (i.e., individuals convicted of a criminal offence and sentenced to 2 years or longer of incarceration). Inclusion criteria were new admissions between the implementation date of screening (varied between November 2012 and June 2013) and September 2014. Median follow-up was 14 months (range, 0.03 to 28.2), ending at first release from prison (27.6%), death (0.2%), or March 2015 (72.2%), whichever came first. The sample was primarily male (93.6%), with an average age of 35.7 years (SD ¼ 12.3). The majority (58.7%) of inmates self-reported white/Caucasian race, 23.4% reported Indigenous ancestry, 8.5% African/black race, and 9.4% reported another minority race.
Measures
Mental Health Screening. Consenting inmates complete computerized mental health screening between 3 and 14 days after admission to an intake prison. Three items capture self-reported diagnosis, psychotropic medication, and hospitalization in the month prior to incarceration: endorsement of any of these 3 items is considered a recent mental health history. Two standardized measures are also included to capture self-harm risk and potential mental illness. The Depression Hopelessness Suicide Screening Form (DHS) 33 is a 39-item questionnaire. Increased self-harm risk is indicated by endorsement of 1 of 5 items capturing a recent (i.e., past 2 years) or multiple prior suicide attempts, history of self-harm, or current thoughts of or a plan to self-harm. 34 A total score, as well as depression and hopelessness subscale scores, is calculated based on the number of endorsed items. A total score of 8 or higher, 7 or higher on the depression subscale (17 items), or 2 or higher on the hopelessness scale (10 items) is considered elevated distress warranting further assessment. 35 The Brief Symptom Inventory (BSI) 36 is a 53-item self-report measure. Nine subscale scores (depression, anxiety, phobia, psychoticism, interpersonal sensitivity, paranoia, hostility, somatization, and obsessive-compulsive) and a global severity index are calculated as the average item response. A respondent scoring above a T-score of 63 (using general adult population norms) on the Global Severity Index or on 2 of the 9 subscales is considered a possible case. 36 Screening also measures intellectual functioning, 37 attention-deficit hyperactivity disorder, 38 and self-reported lifetime mental health needs; these do not factor into the scoring model but are used to inform recommendations for correctional programming and/or to help interpret ambiguous screening results.
During the study period, inmates were classified as either flagged, unclassified (requiring clinical judgment based on a minimum of a file review in addition to reviewing test results), or screened out using an iterative classification tree. 39 However, as part of a recent consultation with front-line screening staff (manuscript in preparation), many staff reported finding the prior model difficult to understand and reliance on certain information (namely, recent mental health histories and self-harm risk) to override recommendations of the model. Our prior work 32 developed a simpler model that arrived at similar decisions for most (82%) offenders. This model classified inmates into mutually exclusive groups of those who reported (1) a recent history, (2) increased self-harm risk (on the DHS), (3) elevated distress on both the BSI and DHS, and (4) none of the prior needs (i.e., screened negative). This model is being implemented in Canadian prisons. Furthermore, since it can help estimate the yield of screening versus continuity of care for known cases and is more generalizable to other settings, we apply it in the current study. Supplementary analyses showed similar findings to the primary analyses in terms of the pattern of findings (see the online supplement).
Mental Health Service Use. Clinical contacts in regular prisons were documented by staff in the Mental Health Tracking System (a system used for corporate reporting that has since been replaced by an electronic medical record). Because treatment end dates were not systematically recorded, an inmate was considered to be receiving treatment if they had at least 1 contact with a mental health professional for counseling, medication review, or crisis intervention within the past 30 days. Second, each of the 5 regions has a regional treatment center that provides 24-hour inpatient mental health care for acute and serious mental illness. We extracted admission and discharge dates for treatment center admissions from the prison's electronic case management system's transfer log; the entire duration of a treatment center admission was counted as time in treatment. To account for unequal follow-up times, we adopted the definition from past work that inmates who spent 10% or more of their time in treatment received treatment that is equivalent to most prior definitions of minimally adequate treatment or guidelines. 32 
Analysis
We calculated the proportions of offenders who accessed treatment by screening results. We refer to inmates who received treatment but who were not screened or who reported a recent history prior to incarceration as clinically detectable. Those who reported self-harm risk factors or elevated distress (without a recent history) and received treatment reflect the yield of screening. Those who self-reported either a recent history, self-harm risk, or distress but did not receive treatment reflect the costs of screening (i.e., false-positives) or undertreated needs. Finally, some inmates were provided treatment despite screening negative; the meaning of these cases is ambiguous (e.g., they could be false-negatives, incident illness, and/or overtreated).
For concision, we rely primarily on graphical presentation of results in Figures 1 and 2 , which integrate the various statistical findings. Figure 1 shows the relationship between the total percentage of inmates who received treatment Figure 1 . Percentage who received treatment versus those who self-reported needs but did not receive treatment. All groups not displayed in the figure fall within the dashed rectangle. Differences for these groups in the adjusted models (Table 2 and 3) were not statistically significant.
versus the proportion of inmates who self-reported needs but were untreated. Figure 2 shows the treatment rates of inmates who self-reported either a history (on the x-axis) or self-harm risk or distress (combined on the y-axis) in relation to the estimated positive predictive value (PPV) of these self-reported items/tests.
We refer to supporting statistics from Tables 1 through 3 to explain these figures. Table 1 shows the distribution of treatment and screening results, stratified by sex, race, region, and age. Chi-square tests were used to assess for differences in the distribution of treatment access in relation to screening results.
To estimate independent associations between the variables under study and treatment access, we fit Poisson regression models with robust variance to calculate adjusted relative risks. This approach is recommended given that odds ratios overestimate associations when outcomes are common (i.e., >10%). 40 We entered follow-up time in the model to account for unequal follow-up. Table 2 explores treatment access. The first model estimated the relative differences of clinically detectable cases. The second and third models excluded those who reported a history or who were not screened to focus on impacts of screening. The second model estimated the relative yield of screening (combining the selfharm and distress items due to small numbers in each group), and the final model estimated the relative risk of receiving treatment despite screening negative (i.e., of obtaining a false-negative result or developing incident needs). Table 3 focused on unmet needs and false-positives (i.e., costs or implementation challenges of screening). We fit separate models to distinguish a lack of continuity of (self-reported) care as a clinically detectable need from those who reported self-harm risk or distress without a recent history (i.e., focused on potential false-positives or lack of follow-up to screening).
Ethics
Approval was obtained from the Ottawa Health Science Network Research Ethics Board (protocol number 20150240-01 H); the project was also approved by Correctional Service of Canada.
Results
As seen in Table 1 , 30.6% of offenders received treatment. Of these, 17.9% were clinically identifiable (i.e., 5.4% were not screened and 12.5% reported a recent history). Screening yielded a maximum of 5.9% of inmates accessing treatment (i.e., 2.5% reported self-harm risk and 3.4% reported distress). The final 6.8% of treated inmates screened negative. A further 18.4% of inmates self-reported either a history (8.2%), self-harm risk (3.7%), or distress alone (6.5%) but did not receive treatment. In total, 51.1% of inmates had either a negative screening result (39.1%) or were not screened (12.0%) and were untreated.
The upper left-hand quadrant of Figure 1 indicates low treatment rates and higher rates of potential unmet needs. There were 15.3% of inmates in the Pacific region who were untreated inmates but self-reported a recent history and 10.9% who reported a distress or self-harm (Table 1) ; as seen in Table 3 , these rates were 1.74 (95% confidence interval [CI], 1.46 to 2.08) and 1.28 (95% CI, 1.08 to 1.51) times higher than in the Atlantic region (see also Figure 2 ). To a lesser degree, higher rates of unmet needs may also exist in the Québec (i.e., inmates were roughly 1.2 times more likely to be untreated following self-reported needs; see Table 3 ) and Atlantic regions (i.e., 13.3% of all offenders reported a recent history but did not receive treatment; see Table 1 ).
The bottom right-hand quadrant of Figure 1 displays subgroups (i.e., Ontario region and women) who may be overtreated. Figure 2 shows that for these groups, roughly 20% more inmates who self-reported either a history, self-harm risk, or distress received treatment than expected based on the PPV. Women were 1.72 to 2.05 times more likely to receive treatment (Table 2 ) in the adjusted model. Not only are these differences in access attributable to preexisting differences (e.g., 27 .1% of women vs. 11.5% of men received treatment and self-reported a recent history; Table  1 ), but women were also 36% to 50% less likely to be untreated if they self-reported a recent history (relative risk [RR] ¼ 0.50; 95% CI, 0.37 to 0.68), or were screen detected (RR ¼ 0.64; 95% CI, 0.46 to 0.89). A similar pattern is seen in Ontario, although with occasionally weaker relationships.
Racial or ethnic differences are more complex. Nonwhite inmates were more likely to not complete screening (i.e., 22%-25% were not screened, compared with 13.5% of white inmates; Table 1 ). While similar proportions of white and Indigenous inmates received treatment (RR ¼ 1.03; 95% CI, 0.95 to 1.12), there was a slightly higher yield of screening for Indigenous offenders (7.3% vs. 6.1% of white offenders; Figure 2 . Observed treatment rates for those self-reporting a recent history or needs on screening versus the expected rate (i.e., positive predictive value) shown by the axes. All groups not displayed in the figure fall within the dashed rectangle. Differences for these groups in the adjusted models (Table 3) were not statistically significant.
RR ¼ 1.29; 95% CI, 1.05 to 1.60). Black and other minority inmates had treatment rates that were roughly half those of white inmates. While these groups appear in the bottom lefthand quadrant of Figure 1 (suggesting lower need that is mostly met), Figure 2 reveals disparities in terms of responding to potential needs of black inmates and other minority inmates. Black inmates who reported a history had treatment rates slightly higher than the PPV of the history-taking questions (consistent with other groups; RR for untreated inmates with a recent history ¼ 0.99; 95% CI, 0.71 to 1.38). However, those who self-reported self-harm risk or distress were 1.41 (95% CI, 1.23 to 1.61) times more likely to be untreated (see Table 3 ). The pattern was similaralthough weaker-for other minority inmates, who were 1.15 (95% CI, 0.99 to 1.33) times more likely to be untreated if they self-reported self-harm risk or distress. Age differences were minimal, as the only significant difference was a smaller proportion (7.9%) of older offenders who received treatment in prison and self-reported a recent history (RR ¼ 0.77; 95% CI, 0.61 to 0.95).
Discussion
We observed disparate rates of continuity of care and impacts of screening between the sexes, regions, and racial groups. In many cases, preexisting differences from the community increased following screening, as seen by higher rates of reported needs and, in some cases, higher rates of follow-up treatment. For example, there were roughly twice as many clinically detectable cases among women and inmates in the Atlantic or Ontario regions. Since fewer inmates remain to be detected through screening, we would have expected a lower yield of screening. Yet there was also a greater yield of screening among women and in the Ontario and Atlantic regions.
The magnitude and impacts of regional differences warrant further consideration. Specific to Canadian prisons, determining the appropriate level of treatment in response to positive screens and resource requirements to achieve this level of care requires further study. If groups with fewer clinically detectable cases reflected greater undetected need in the community, higher rates of self-harm risk and selfreported distress at intake to prison would be expected. Conversely, as in the Pacific region, which has one of the higher rates of community mental hospital discharges in Canada 12 but among the lowest yields of clinically detectable cases, unmet need may be reflected in higher rates of inmates selfreporting needs who did not receive treatment in prison. Where these patterns are not observed, there may be a difference in prevalence of illness. For example, given that high prevalence of mental illness was previously reported in Québec provincial jails (i.e., those sentenced to shorter sentences), 41 and the prevalence of mental illness in the community is similar in Québec to the rest of Canada, 42 other explanations warrant further exploration for the lower proportion of clinically detectable cases. One potential explanation is the higher use of not criminally responsible verdicts in Québec, 43 which could result in people with mental illness who commit serious crimes that would result in a longer prison sentence being diverted to forensic hospitals. While these questions related to resource allocation and trajectories through health and social services require answers to improve responses to persons with mental illness, answering them extends beyond the data at hand.
Culturally-informed or responsive care principles emphasize that to reduce disparities, policy and practice must acknowledge differences in how individuals understand mental health and report symptoms. 44 Lower screening completion rates among nonwhite inmates warrant attention. While reasons for noncompletion were not collected, these include inmate refusal and not attending screening. Alegria and colleagues 45 note that inappropriate matching of treatment to patient preferences, language, culture, and other characteristics and prior experiences of inadequate care may lead to higher rates of refusing or not completing treatment and missing appointments among minority groups. As one recommendation to eliminate racial and ethnic disparities in mental health care, they suggest campaigns to address stigma and trust issues as well as providing specific information on accessing services. 45 In the community, black and Asian individuals were between 61% and 84% less likely to seek treatment than Caucasians (Indigenous and Latin Americans had non-statistically significant higher rates of accessing care), 46 which is consistent with a lower rate of clinically detectable cases in our study. Given that fewer black and other minority inmates reported self-harm risk or distress and received treatment, screening does not appear to narrow differences in access rates. We lacked diagnostic assessments to explore whether our findings reflect true prevalence differences or differential performance of screening. While others have observed that individuals of an ethnic or racial minority are more likely to have a complex pathway to mental health care, including the police or other parts of the justice system (which could result in a higher prevalence), [47] [48] [49] a lower prevalence of mental illness among minority inmates (13%) than white (25%) or Aboriginal (23%) inmates was previously reported. 30 We did not observe other hypothesized ethnic disparities. For example, similar treatment access by white and Indigenous inmates is inconsistent with findings indicating lower treatment rates by Indigenous persons in New Zealand prisons. 16 We also observed similar rates of service use by inmates of minority race who report a recent mental health history, which suggests that continuity of care in Canadian prisons is provided equally regardless of race or ethnicity. By contrast, Sayers and colleagues 13 found that African American and Asian inmates who were treated in the community were 4% and 10% less likely, respectively, to be treated in prison.
Sayers and colleagues' 13 finding that the absolute rate of continuity of care was 4% lower among females also differed from ours, in which women were roughly twice as likely to receive treatment. Sayers and colleagues conducted their work in one of the largest U.S. jails with a population between 2000 and 2400 inmates, where women are a minority of the population (13%). In Canadian prisons, women are incarcerated in separate facilities, with rated capacities ranging from 99 to 215. 50 The ratio of mental health staff to inmates may be greater than in most other prison settings (including Correctional Service of Canada's men's institutions), and there may be a greater focus on gender-informed correctional care 51 (including mental health needs). As noted previously, while much of the difference in access between men and women predates incarceration, there were also higher rates of treatment provided to women when matched to men reporting similar needs on screening. On the other hand, American studies that focus on treatment rates for the entire population (i.e., not simply continuity of care) report similar findings, namely, that women have higher rates of treatment use in prison. 20, 21 While we addressed the understudied question about differences in access to treatment in relation to screening, we lacked measures of severity of need that would have allowed us to accurately distinguish, for example, false-positive screening results from unmet needs and true-negatives from missed cases. We were also unable to assess whether the intensity of service provided was appropriately matched to the needs of the individual, although this question extends beyond the impact of screening to consider the clinical work to develop and monitor a treatment plan. Finally, while comparing treatment rates to the PPVs of screening can estimate observed versus expected treatment rates, differences in prevalence would result in inaccurate estimates of under-or overtreatment because of the inverse relationship between prevalence and PPV. 52 Despite these limitations, our work provides a framework that can be used to evaluate the real-world impact of implementing screening. Given the costs and logistic challenges of obtaining gold standard measures to validate screening tools and the need to estimate the actual impacts of screening, further work using administrative data may help address current knowledge and implementation gaps. Increased understanding of regional and demographic differences in detection and treatment of mental illness in community and correctional settings may identify good practices and gaps along the continuum of health and justice services that may reduce inequities and overrepresentation of persons with mental illness in the criminal justice system.
